Introduction

22
Sepsis still means a serious challenge in the clinical practice. It is estimated that 13 million people 23 become septic each year, the mortality of severe sepsis is about 30-50% and of the septic shock it is over monocyte-granulocyte% showed slight increasing in both groups, but without significant differences.
142
Red blood cell count was almost constant in both groups, however, by the 6th hour it was increased 
Erythrocyte sedimentation rate and leukocyte anti-sedimentation rate
149
Erythrocyte sedimentation rate (ESR) remained constant in the control animals during the entire exper-150 imental period. In septic animals the ESR values increased stepwise till the 4th hours, and then decreased 151 (Table 3) . Leukocyte anti-sedimentation rate showed a declining tendency in the septic animals: almost every 2 
152
Blood and plasma viscosity
156
Whole blood viscosity moderately decreased over the experimental period in the control animals, 157 thanking to the blood samplings and infusion. However, plasma viscosity did not changed importantly.
158
The WBV values corrected for 40% hematocrit were almost constant. In the Sepsis group the whole blood 159 viscosity showed an elevation by the 4th hours while plasma viscosity continuously decreased (Table 3) . 
Red blood cell deformability
161
Red blood cell deformability of the Sepsis group showed worsening; in every 2 hours the SS 1/2 increased 162 and the EI max /SS 1/2 ratio decreased both in arterial and venous blood. However, the differences did not 163 reach a statistically significant level. There was no obvious arterio-venous difference (Fig. 2, A-F) . Table 4 Changes of selected osmotic gradient ektacytometry (osmoscan) parameters in arterial and venous blood samples of the Control and the Sepsis groups. 112.9 ± 5.1 109.3 ± 6.7 107.5 ± 8.9 109.9 ± 9.2 V 112 ± 5.3 110.9 ± 5.4 108.3 ± 9.7 105.9 ± 5.9 104.3 ± 7.5 Sepsis A 115.3 ± 4.3 106.7 ± 15.3 108.1 ± 7.4 107 ± 11.5 -V 105 ± 12.5 104.9 ± 10.6 108 ± 2.6 107.7 ± 11.4 -means ± S.D., * p < 0.05 vs. base, # p < 0.05 vs. Control. A = arterial blood sample, V = venous blood sample at 4 h and at 6 h n = 3 in Sepsis Group (used test: Bonferroni's method of one-way ANOVA on rank test, Mann-Whitney rank sum test). it decreased by the 2nd hour and showed further lowering in the septic animals (Table 4) . EI values gradually decreased mostly in the arterial blood of the septic animals, while O increased stepwise till 170 the 6th hour. Their ratio ( EI/ O) showed more expressed alteration: it gradually decreased mostly in 171 the arterial blood (Fig. 3, A-F) . (Fig. 4, A-H) .
190 Table 5 Changes of red blood cell aggregation parameters (aggregation index, AI; amplitude, Amp and aggregation half time, t 1/2 ) in arterial and venous blood samples of the Control and the Sepsis groups during the experimental period 
Results of the in vitro study
191
Half dose of bacteria resulted in 5-6% decrease of red blood cell count, while it was about 13-15% 192 when using the total dose. The values were slightly increased after the 2-hour incubation. The red blood 193 cell distribution width (RDW-CV%) did not change just after mixing, while after the incubation period
194
it increased by 4-5% and 9-10% when half or total dose of bacteria was used. The change of MCV did 195 not exceed 2-4%.
196 Table 6 summarizes the red blood cell deformability (normal and osmotic gradient ektacytometry) and 
Discussion
202
There are numerous animal models of sepsis using various methods to induce bacteremia, or using 
255
The patients who developed nosocomial sepsis were entered into the study within 24 hours of the diagno-256 sis; consequently the early hours of the septic procedures have not been investigated from the beginning.
257
The impairment of erythrocyte deformability was obvious and expressed a gradual deterioration in sep- with severe sepsis and septic shock [48] . and maxEI together with the belonging osmolality values) showed the mostly expressed alterations.
274
The difference between these points clearly showed a gradually worsening tendency. It might reflect is important to note that this E. coli strain has hemolysin causing ␤-hemolysis. In the in vivo part of the 292 study we did not observe any decrease in red blood cell count or changes in MCV (Table 2 ). In the in 293 vitro study both the red blood cell count and the MCV decreased after mixing the blood with the bacteria 294 suspension.
It is well-known that E. coli hemolysin jeopardizes the red blood cell membrane by creating pores with Since the late 1990s, the role of nitric oxide (NO) has been widely investigated. The increase of NO in 308 septic shock -but with an initial deficit-is known to contribute to the early microvascular deterioration.
309
Morel et al.
[27] used a rat CLP (caecal ligation and puncture) model of sepsis, and found an increased
310
NO concentration in the first 3 hours of the septic shock (peaked at 2 hours). In parallel, microcirculatory 
Conclusion
321
Due to the complexity of the findings and also in respect of the case number of this study, we cannot 322 state that these micro-rheological changes are characteristic. However, the tendency of impairment in red 
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